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Cellulose is the most abundant natural polymer on Earth. From cellulose, cellulose nanocrystals (CNC) can be 
obtained through various hydrolysis processes. This material has become the subject of much attention from the 
scientific community due to its outstanding mechanical, optical and physical-chemical properties, in addition to 
its high natural abundance, and low toxicity. There is interest in grafting different types of polymers onto CNC as 
their applications are limited due to their poor dispersibility in low polarity and non-polar systems. The potential 
versatility and value of modified CNC can be enhanced even further if the polymers used in the grafting process 
are CO2 responsive, including for example poly(dimethylaminoethy methacrylate) (PDMAEMA), 
poly(diethylaminoethyl methacrylate) (PDEAEMA) and poly(diisopropylaminoehtyl methacrylate) (PDPAEMA), 
since stimuli responsive composites have shown promise in applications such as Pickering emulsifiers, water 
treatment and as polymer reinforcing agents. In this work, we report the grafting of CNC surfaces via grafting-
from and grafting-to using reversible addition fragmentation chain transfer (RAFT). The CNC surfaces were first 
chemically modified with a RAFT agent capable of mediating polymerization of these monomers. A grafting-from 
polymerization was then performed using the CO2 switchable monomers DEAEMA, DMAEMA and DPAEMA. 
The grafting-to approach was also undertaken as a comparative assessment where the respective CO2 







Figure 2 – Functionalization and polymer grafting of CNC with CO2-
switchable polymers via RAFT followed by CO2-responsiveness 
